ABSTRACT. Urinary acidification was studied in six unrelated infants with fetal alcohol syndrome and eight healthy age-matched infants. Creatinine clearance, fractional sodium excretion, plasma renin activity, and plasma aldosterone were normal in all patients but fractional potassium excretion was lower in the patients than in the controls (p = 0.0001). After ammonium chloride loading, minimum urine pH was significantly higher in FAS patients than in control subjects (5.5 + 0.1 and 4.7 + 0.1, respectively, p = 0.00005). Net acid excretion was also lower in the patients (24.5 2 1.7 Eq/min) than in the controls (27.8 +. While evaluating patients with the FAS it became apparent that episodes of hyperchloremic metabolic acidosis associated with alkaline urine were common during the period of dehydration. Review of the literature showed rlo report of impaired renal acid~fication associated with the syndrome (1-4) . Therefore, a prospective study of renal acidification was performed in six infants with FAS to determine if there is any relationship between perinatal ethanol exposure and impaired urinary acidification in the development of metabolic acidosis.
The subjects for this study were six infants selected from a larger prospective study on fetal dysmorphogenesis among alcoholic women. The mothers of the affected infants had been consuming alcohol heavily prior to and throughout pregnancy. None was addicted to any other drugs. All satisfied the criteria for alcoholism as defined by the criteria committee of the National Council on Alcoholism (5) . The six selected infants of these women were recognized as having the pattern of altered growth and morphogenesis characteristic of FAS (6, 7) . The pertinent clinical features shared by these children are shown in Table 1 . All presented in early infancy with symptoms including poor feeding, vomiting, polyuria, dehydration, and failure to thrive. A pattern of impaired renal acidification aggravated by volume contraction was repeatedly noted in each patient. Fluid therapy improved this clinical condition and the acid-base disorder; however, hyperchloremic metabolic acidosis developed and persisted with each subsequent episode of dehydration. Normal blood concentrations of glucose, calcium, phosphate, and alkaline phosphatase were obtained in all patients. Blood pressure measurements taken on several occasions were normal. None had malabsorption syndromes, glucosuria, aminoaciduria, proteinuria, hyperphosphaturia (defined as tubular reabsorption of phosphate 85%), or hypercalciuria (urine calcium/urine creatinine 0.25). Intravenous pyelography and renal ultrasonography disclosed no abnormalities, Most infants were fed a combination of breast milk, commercial formula, and cereals, providing a n average dally caloric intake of 105 (range 100-1 10) kcall kg at the time of study.
Studies of renal function were performed when the patients were clinically stable in the absence of dehydration. Eight healthy age-matched infants were similarly studied and served as controls. Although the normal infants were larger than the FAS infants, group mean values for weight were not significantly different. The average weight was 7.18 kg in the infants with FAS and 7.21 kg in the control group. All the urines were collected under mineral oil for 5 hr by means of bladder catheterization. Ten-milliliter aliquots of urine were then aspirated under oil in an air-tight syringe, and the pH, NH,, and TA were measured within 5 min of collection. Arterialized capillary blood samples were obtained at the midpoint of each urine collection. In both blood and urine specimens, pH determinations were made using direct-reading electrodes on a Mark 2 Digital AcidBase Analyzer (Radiometer, Copenhagen, Denmark). Urinary acidification was studied using the short ammonium chloride test of Edelmann et ul. (8, 9) . Urinary NH,, TA, NAE, and bicarbonate were analyzed by methods previously described (10, 11) . Alkalinization of the urine was accomplished in all infants using the standard protocols of the bicarbonate titration test ( 1 2). Creatinine content of plasma and urine was measured with a Beckman Creatinine Analyzer 2. Sodium and potassium were measured by flame photometry. Glomerular filtration rate was (19, 20) , the decreased FEK is further evidence for a distal tubular dysfunction in FAS patients.
Defective potassium excretion can result from decreased delivery o f sodium to the distal nephron (2 1-23) , a defect in aldosterone secretion (24) (25) (26) , or a primary defect in tubular secretion o f potassium (27) (28) (29) . Decreased sodium delivery to the distal nephron cannot account for the impairment in urinary gotassium excretion observed in FA$ patients. As shown in Table 4 (19, 20) .
In the presence o f sufficient mineralocorticoid activity, an increase in distal delivery o f sodium increases the normally observed lumen-negative potential difference (27, 28) . This increase in potential difference then promotes hydrogen ion secretion. Since distal potassium secretion is also dependent on the lumen-negative potential difference created by sodiurn reasorption (l9,20), the urinary potassium excretion would similarly be increased. A defect in sodium reabsorption at the distal nephron would result in a decreased potential difference, and hence in a decrease in urinary acidification (27) (28) (29) (30) .
The findings o f the combined tubular defects in distal acidification and potassiuln excretion in the presence o f adequate levels o f plasma aiidosterone and inability to lower the urine pH during acidemia are consistent with a voltage-dependent type o f distal R T A (29, 30) . Such patients are also recognized by inability to lower urine pH and to increase potassium excretion in response to maneuvers which enhance lumen-oriented electro-negativity in the distal nephron ( 3 1 , 32) . While we did not infuse Na2S04 to our patients, the fall in urine pH and the increase in potassium excretion observed after chlorothiazide administration rather suggests (33, 34) .
that our patients had a reversible type o f voltage-dependent distal R T A (30). The resulting hyperchloremic metabolic acidosis in this variant o f distal R T A is distinguished from that o f type 4 R T A by the accompanying nonnal plasma aldosterone concentration
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